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Abstract

This article describes the investigation of thesfleitity of rapid drilling in ice sheets and glase
to depths of up to 600 m, with cuttings and corestiaually transported by air reverse
circulation. The method employs dual wall drill sodThe inner tubes provide a continuous
pathway for the chips and cores from the drill flaice to the surface. To modify air reverse
circulation drilling technology according to thentitions of a specific glacier, original cutter
drill bits and air processing devices (air-cooldteraoolers, air receivers, coalescing filters,
desiccant dryers) should be used. The airflow ¥ldor conveying a 60-mm diameter and 200-
mm long ice core should not be lower than 22.5 amsl, the minimal airflow rate for continual
chip and cores transport is 6.8/min at 2.3-2.6 MPa. Drilling of a 600-m deep hokn be
accomplished within 1.5 days in the case of twdaty-hour drilling operations. However, to
avoid sticking while drilling through ice, the diilg depth should to be limited to 540 m at a

temperature of -20C and to 418 m at a temperature of 200

1. Introduction

Typically, rapid ice drilling systems can drill glaciers and ice sheets during shortest time in
order to get core and/or chips samples, producehotes, provide bed access, and sample
subglacial material (bedrock, water, or sedimespid ice drilling systems can be divided into
three groups: (1) hot-water drilling systems, (Z)cenventional drilling systems, and (3)
conventional systems used in oil drilling or thenaral-exploration industry.

Hot-water drilling systems are a well-known accesthod and have been used since the 1970s
(e.g., Iken et al., 1976). They can be considemssl af the fastest type of ice drilling systems
(30—-60 m/h). Currently, hot-water drilling systearg actively used for observing ocean cavities
under ice shelves, retrieving sub-ice seabed samptedying internal ice structures, video
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